Initially, a chromium(III) nitrate nonahydrate granular precursor was ball milled (Retsch MM200) at 20 Hz for 30 min to obtain a fine powder. Subsequently, the ground Cr source was mixed with 1,4-benzenedicarboxylic acid (H 2 BDC) at a molar ratio of 1:1, and ground again for 15 min. The finely ground mixture of substrates (140 mg) was placed on a holed Teflon-plate inside a 30 mL Teflon-lined stainless steel autoclave (see Scheme S1). H 2 O (6.25 mL) and HF (1.0 mg, 47% aq.) were then added to the bottom of the autoclave and the entire assembly was heated at 220 o C for 12 h. After the reaction, the autoclave was quenched in cold water, and the dark green-colored and weakly agglomerated product was recovered by filtration. Finally, the product was washed 2~3 times with de-ionized water and dried at 80 o C for 12 h.
Dry-gel conversion synthesis of MIL-101:
Initially, a chromium(III) nitrate nonahydrate granular precursor was ball milled (Retsch MM200) at 20 Hz for 30 min to obtain a fine powder. Subsequently, the ground Cr source was mixed with 1,4-benzenedicarboxylic acid (H 2 BDC) at a molar ratio of 1:1, and ground again for 15 min. The finely ground mixture of substrates (140 mg) was placed on a holed Teflon-plate inside a 30 mL Teflon-lined stainless steel autoclave (see Scheme S1). H 2 O (6.25 mL) and HF (1.0 mg, 47% aq.) were then added to the bottom of the autoclave and the entire assembly was heated at 220 o C for 12 h. After the reaction, the autoclave was quenched in cold water, and the dark green-colored and weakly agglomerated product was recovered by filtration. Finally, the product was washed 2~3 times with de-ionized water and dried at 80 o C for 12 h.
Hydrothermal synthesis of MIL-101: Chromium(III) nitrate nonahydrate (1.6 g), H 2 BDC (0.64 g), HF (0.02 g, 47% aq.) and H 2 O (19.2 mL) were mixed with stirring. The substrate mixture was transferred to a Teflon-lined steel autoclave and heated at 220 o C for 8 h in a convection oven. After the hydrothermal reaction, the mixture was maintained at 150 o C for 1 h, and cooled naturally to room temperature. The solid green product was filtered through 100 μm sieves to remove the crystalline BDC and then through 25 μm filter paper to separate the MIL-101 product. The separated MIL-101 product was (1) washed 2-3 times with H 2 O, and purified further using the following steps: (2) 
Characterizations
X-ray powder diffraction (XRD) of the MIL-101 samples was performed on a Rigaku diffractometer using CuKα (λ= 1.54 Å) radiation at 0.5 o /min. N 2 adsorption and desorption isotherms were measured in a BELsorp-Max (BEL, JAPAN) at liquid nitrogen temperature. Before the adsorption measurements, the samples were activated at 150 o C for 12 h in a vacuum. The BET surface areas of the samples were calculated over the range of 0.05<P/P 0 <0.15 (the corresponding correlation coefficients were typically >0.997) [1, 2] . The thermal stability of the samples was examined by thermogravimetric analysis (TGA, SCINCO thermal gravimeter S-1000) For TGA, 10 mg of each sample was heated from room temperature to 600 o C at 5 °C/min under a N 2 flow. The FTIR spectra were obtained on a VERTEX 80V FT-IR spectrometer (Bruker) at ambient temperature. The morphological features were examined by scanning electron microscopy (SEM, Hitachi S-4300).
CO 2 adsorption measurement
High-pressure CO 2 adsorption measurements were carried out using a magnetic suspension balance (Rubotherm, Germany) with in-situ density measurements in a closed system. The samples were initially activated at 150 o C overnight. Before measuring the CO 2 adsorption capacity, the buoyancy effect was corrected in ultra-high-purity He (99.999%). High-pressure adsorption was carried out using ultra-high-purity CO 2 (99.999%) in a pressure range of 0-40 bar at 25 o C.
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